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[57] ABSTRACT

The present invention relates to a pneumatic device for
seating tire beads on the rim portions of a wheel of a
vehicle. The device includes a header attached to the
rotating table of a tire changing machine and which
supports a wheel and a tire assembly. A plurality of
upwardly extending conduits direct air from the header
to the interface between a bead of a tire and the corre-
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1
TIRE INFLATING APPARATUS

FIELD OF THE INVENTION

The present invention relates to tire servicing equip-
ment and more specifically to a device {or seating the
beads of a tubeless tire onto the rims of a wheel.

BACKGROUND OF THE INVENTION

Machines for servicing tires are generally well known
devices. A typical machine comprises a mechanical
system which clamps the wheel on a supporting struc-
ture and then, a tire changing tool removes or installs
the tire on the wheel. The mechanical system for clamp-
ing the wheel includes a vertical treaded rod extending
through the central opening of the wheel and receiving
a large nut pressing down the wheel on the supporting
structure.

Such tire changing machines are, however, unable to
service tires on wheels without a central opening.
Therefore, in the recent years, manufacturers of tire
servicing equipment have developed universal tire
changing machines which operate according to a differ-
ent principle. Such machines includes a rotatable table,
driven by an electiric motor or by a pneumatic system,
and carrying a plurality of movable clamping jaws
which engage the inner wall of the wheel to hold it on
the table. Duning a tire servicing operation, a rotational
movement iIs imparted to the table while a stationary
tire changing tool dismounts or mounts the tire on the

wheel.

During the installation of a new tire, the first opera-
tion 1s to loosely mount the tire on the wheel by using
the tire changing tool. Subsequently, compressed air is
injected through the valve of the wheel to seat the tire
beads against the rim portions of the wheel and inflate
the tire.

With the increasing popularity of low profile radial
tires with more rigid sidewalls, problems have been
experienced for seating the beads of these tires to the
rims of the wheel. To overcome these problems, differ-
ent air injection systems have been desiged to be
mounted on the rotatable table for injecting air through
a plurality of discharge nozzles, at a substantially high
pressure, between the interface of the tire bead and the
rim of the wheel, which are adjacent to the top surface
of the table. These systems, however, have not been
very successful and their practical implementation has
been rather limited for a number of reasons. One of
these reasons is that they are too costly to manufacture
and also they are of such design that they constitute a
very tortuous path for the compressed air, substantially
reducing its pressure at the discharge nozzles.

OBJECTS AND STATEMENT OF THE
INVENTION

It 1s an object of this invention to provide an im-
proved device for seating beads of a tubeless tire into
the rims of wheel.

Another object of this invention is a tire changing
machine which comprises an improved device for seat-
ing tire beads of a tubeless tire onto the rim portions of
a wheel.

The device for seating tire beads according to this
invention comprises a header having preferably an an-
nular shape and attached to the rotating table. A plural-
ity of conduits, in fluid comunication with the header,
extend upwardly therefrom and define air discharge
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nozzles at their upper ends, received in openings drilled
in the table. The cross-sectional area of each conduit, in
its upper portion gradually and smoothly diminishes
toward the discharge nozzle to increase the velocity of
the air emanating from the nozzle.

Compressed air 15 directed from a compressed air
source to the header, through preferably, a flexible hose
having one end permanently connected to the com-
pressed air source and an opposite end connected to the
header by a quick connect-disconnect coupling.

The header and the conduits define an air injection
system which is free flowing, a relative term indicating
that the air injection system offers little resistance to the
passage of a sudden jet of a relatively high volume of air
therethrough.

During the operation of the device for seating tire
beads, the table should be prevented from rotating since
the header is connected to the flexible hose. An acciden-
tal actuation of the table may tear the flexible hose
resulting in an escape of highly compressed air and
creating a safety hazard for the operator of the machine.

To prevent an accidental rotation of the table and
consequently of the header which is attached thereto,
the device for seating tire beads includes a system
which deactivates the drive mechanism of the table
when the flexible hose is connected to the header.

In one embodiment, a holder for the flexible hose is
mounted to the machine and it is provided with a mo-

mentarily acting switch which closes its contacts when
the hose 1s received in the holder. When the hose is
removed from the holder, the switch assumes its normal
posttion and opens its contacts. When the table is driven

- by an electric motor, the switch may be connected in
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series with the electric motor to open the power supply
circuit of the motor when the hose is removed from the
holder.

When the tire changing machine is fully air operated
the switch may be used to control a bleed valve pre-
venting a build up of pressure in the air cylinder driving
the table.

The device for seating tire beads has been designed to
fit a variety of already existing tire changing machines.
The device may be made available commercially as a kit
including the header to which are welded the upwardly
extending conduits, the hose holder and the switch to be
connected to the drive system of the table and an in-
structions manual. |

Therefore, the present invention comprises an assem-
bly for seating beads of a tubeless tire onto the rims of a
wheel, the tire including a pair of spaced apart beads
which are to be seated on corresponding spaced apart
rim portions formed on the wheel, the assembly being
adapted to be mounted on a tire changing machine of
the type comprising a rotatable table actuated by a
driving system, the table having a top surface on which

the wheel is supported, the tire changing machine fur-
ther comprising clamp means mounted on the table and

being movable thereon between a wheel release posi-
tion and a wheel retaining position wherein the clamp
means firmly engages the inner wall of the wheel to
firmly hold the wheel on the table, the assembly includ-
ing:

a header adapted to be connected to a source of com-
pressed air, the header being adapted to be attached to
the table at a level below the table; and |

a plurality of elongated conduits, each conduit ex-
tending upwardly and having an end connected to the
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header and an opposite end passing through an opening
in the table and defining an air discharge nozzle, the air
discharge nozzle being adapted to inject air toward the
interface between a bead of the tire and the correspond-
ing rim portion of the wheel which are adjacent to the
top surface for seating both tire beads on their respec-

tive rim portions of the wheel.
This invention further comprises a tire changing ma-

chine, including:

a supporting structure;

a rotatable table comprising a plurality of openings
and being mounted on the supporting structure, the
table having a top surface for supporting a wheel of a
vehicle thereon;

clamp means mounted on the table and bemg mov-
able between a wheel release position and a wheel
clamping position wherein the clamp means is adapted

to firmly engage the inner wall of a wheel to secure the

wheel on the table;
tire changing tool means mounted on the supporting

structure;
a device for seating tire beads of a tubeless tire on the

rims of a wheel, the tire including a pair of spaced apart -

beads which are to be seated on corresponding spaced
apart rim portions formed on the wheel during the in-
stallation of the tire on the wheel, the device including:

(a) a header adapted to be connected to a source of
compressed air, the header being secured to the table at
a level below the table; and

(b) a plurality of elongated conduits, each conduit
extending upwardly and having an end connected to the
header and an opposite end passing through an opening
in the table and defining an air discharge nozzle, the atr
discharge nozzle being substantially at the level of the
top surface and being adapted to inject air toward the
- interface between a bead of the tire and a corresponding
rim portion of the wheel which are adjacent to the top
surface for seating both tire beads on their correspond-
ing rim portions of the wheel, the header and the con-
duits being free flowing and offering little resistance to
the passage therethrough of a sudden jet of air.

- BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of this invention will now
be described with reference to the annexed drawings, in
which:

FIG. 1 is a perspective view of a tire changing ma-
chine:

FIG. 2 is a side view of the rotatable table of the
machine shown in FIG. 1, to which is mounted an air
injection system for seating tire beads and a wheel and
a tire assemblyg shown in cross-section:

FIG. 3 is a top view of the rotatable table shown in
F1G. 2 some elements being omitted;

FIG. 4 is a schematic cross-sectional view of a holder
assembly for carrying a flexible compressed air hose.

DESCRIPTION OF A PREFERRED
EMBODIMENT

The tire changing machine 10 shown in Figure 1,
includes a supporting structure 12 from which extends
upwardly a vertical column 14. Colomn 14 carries at
one end thereof a pneumatic tire changing tool 16, well
known in the art. A rotatable table 8 is mounted on
structure 12 and comprises a wheel clamping device 20
actuated by an air cylinder 26. As it is customary in the
art, machine 10 is provided with a surge tank (not
shown) for compressed air fed by a conventional air
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compressor. A flexible air hose 25 has one end perma-
nently connected to the tank and 1t is used for seatmg
tire beads.

Table 18 is driven by an electric motor (not shown)
operated with foot pedal controls and may be rotated
by the operator clockwise or counterclockwise, as de-

sired.

With reference to FIG. 2 and 3, the wheel clamping
device 20 includes four radially movable clamps 22

which are mounted on rotatable table 18 and slide in
radially extending slots 24.

The tire changing machine 10 includes an air injec-
tion device 36 comprising an annular header 38 from
which extend upwardly a plurality of conduits 40, in
fluid communication with header 38. Conduits 40 ex-
tend upwardly and radially outwardly with respect to
header 38. At a certain level, between header 38 and
table 18, conduits 40 make a right angle bend as at 42,
toward table 18. The upper end of each conduit 40
passes through an opening 44, drilled in table 18, and
defines an air injection nozzle 46, substantially at the
level of the top surface of table 18.

The cross-sectional area of each conduit diminishes
gradually and smoothly, in the upper end region
thereof, toward the nozzle 46 for increasing the velocity -
of the air emanating from the nozzle.

Annular header 38 is mounted below table 18 and it is
secured to four brackets 48 (only two being shown)
supporting the table 18 on a rotatable shaft 49 which
drives the table.

For certain applications, a polygonal shape for
header 38 is more appropriate since it facilitates the
attachment of the header to the brackets 48 supporting
the table.

Compressed air is delivered from the compressed air
tank of the tire changing maschine to header 38 by
means of the flexible hose 25 connected to header 38 by

~ a quick connect/disconnect coupling 52. Coupling 32,
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well known in the art, is commercially available and
includes a male member 54 mounted to header 38 and a
female member 56 attached to hose 30. Such quick
release couplings typically comprise a detent mecha-
nism to hold the female and the male members intercon-
nected against an unwanted retraction of the female
member 56 from the male member 54. However, when
a sufficient retractive force is applied to female member
56 to overcome the locking strength of the detent mech-
anism, hose 50 will be disconnected from the header 38.

Referring to FIG. 4, a holder assembly 58 for the
flexible air hose 25 is mounted to the tire changing
machine 10. The position of the holder assembly 58 is
not critical and the choice of its location on the machine
10 is governed mainly by considerations of practlcal or
aestetical nature.

Holder assembly 58 comprises an elbow shaped con-
duit 60 comprising a downwardly directed discharge
opening 61 and a nipple 62 adapted to receive the fe-
male member 56, to which is attached the flexible air
hose 25, of coupling 52. Nipple 62 preferably comprises

-a detent mechanism (not shown) to prevent an un-

wanted retraction of the female member 36 from holder
assembly 58. Such a detent mechanism is well known in
the art and may comprise a plurality of spring loaded
balls mounted on the female member 56 engaging an
annular groove formed on the outer surface of nipple
62.

Nipple 62 includes an internal cylindrical opening 64
closed by a steel ball 66 urged toward an annular ridge
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68, formed at the mouth of opening 64, by a helicoidal
spring 70. Spring 70 is held in place between the steel
ball 66 and an annular protrusion 72 formed within

conduit 60. |

As an example, nipple 62 may be constructed from a
male member 54 of a coupling §2, which has been modi-
fied to receive spring 70 and steel ball 66 and attached,
by any appropriate means to elbow shaped conduit 69.

A momentarily acting switch 74 is mounted to the
tire changing machine 10, adjacent nipple 62. Switch 74
comprises an actuator 76, provided at one end thereof
with a roller 78 engaging the female member $6 of
coupling 52.

When female member 56 is retracted from nipple 62,
actuator 76 assumes its normal position, as shown in
FIG. 4, the contacts of switch 74 being therefore in the
opened position. When female member 56 is engaged on
nipple 62, actuator 76 is pressed down closing the
contacts of switch 74.

Switch 74 1s connected to the power supply circuit of
the electric motor driving table 18, in series with the
motor.

During the installation of a tire, a wheel of a vehicle,
generally indicated by the reference numeral 100 is

mounted on table 18. Clamps 22 are actuated by the
operator to firmly engage the inner wall 28 of wheel

100.
Table 18 is rotated and a tubeless tire 30 is loosely

mounted on wheel 100 by the tire changing tool 16. To
inflate the tire 30, the beads 32 of the tire must be seated
firmly against the rim portions 34 of the wheel 100 for
creating an adequate seal and preventing air to escape
through the interfaces formed between the beads 32 and
their respective rim portions 34 of the wheel. At that
end, the operator connects the hose 25 to the header 38,
by means of the quick connect/disconnect coupling 52
and also connects to the valve of the wheel a second
compressed air line. By actuating the appropriate con-
trols, air is injected in the tire by the valve of the wheel
and simultaneously a high pressure air jet is injected
from nozzles 46 toward the interface defined between
the tire bead and the rim portion of the wheel, which
are adjacent to table 18. A quantity of air penetrates
within the tubeless tire 30 so as to create a pressure
differential which will seat both tire beads 32 against
their respective rim portions 34.

During the time hose 25 is connected to header 38,
the contacts of switch 74 are in opened position, thus
disabling the motor driving the table 18 and preventing
the latter and the header 38 from being accidentally
rotated. However, when the female member 56 is
mounted on holder assembly 58, the switch 74 closes
the power supply circuit of the motor and allows table
18 to be actuated by the operator.

If an accidental escape of highly pressurized air oc-
curs, through hose 25, while it is connected to holder
assembly 58, the pressure of the air will be greatly re-
duced by the steel ball 66, and the air will be directed
downwardly, through discharge opening 61, reducing
the risk of injuries.

Although the invention has been described with rela-
tion to a specific form, it will be evident for a person
skilled in the art that it may be refined and modified in
various ways. It is, therefore, wished to have it under-
stood that the present invention should not be limited in
interpretation except by the terms of the following
claims.

I claim:
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1. A tire changing machine comprising:

a supporting structure;

a rotatable table comprising a top surface for support-
ing a wheel and tire assembly thereon;

an axle means for rotatably supporting said table to
said supporting structure;

means for rotating said table;

wheel clamping means mounted on said table and

being movable between a wheel clamping position
and a wheel release position by a mechanism
mounted below said table;

a tire changing tool means mounted to said support-
ing structure; and

a device for seating tire beads of a tubeless tire onto
the rims of a wheel, said device including a conduit
structure mounted to said table for rotating there-
with, said conduit structure extending along a pe-
ripheral portion of said table below the top surface
thereof and defining a central space for accommo-
dating said mechanism, said conduit structure in-
cluding;

(a) an elongated header extending around said axle
means and defining an opening through which
extends said axle means, said elongated header
being adapted to be connected to a source of com-
pressed air; and

(b) a plurality of upwardly extending conduits having
each an end connected to said header and an oppo-
site end passing through a respective opening in
said table and defining an air diccharge nozzle for
injecting air toward the interface between a bead of
sald tire and a corresponding rim portion of a
wheel.

2. A tire changing machine as defined in claim 1,
further comprising means for preventing an accidental
rotation of said table and said header when said header
1s connected to said source of compressed air.

3. A tire changing machine as defined in claim 2,
further comprising a flexible hose having one end con-
nected to said source of compressed air and an opposite
and adapted to be connencted to said header by means
of a quick connect/disconnect coupling.

4. A tire changing machine as defined in claim 3,
wherein said table 1s driven by an electric motor pow-
ered through an electric circuit, said tire changing ma-
chine further including:

a hose holder means mounted to said supporting
structure and being adapted to receive said flexible
hose; and

a safety switch means mounted to said tire changing
machine and being operatively connected to said
circuit, wherein when said flexible hose is removed
from said holder means said switch means opens
sald electric circuit.

5. A tire changing machine as defined in claim 4,
wherein said hose holder comprises an elbow shaped
conduit having at one end a nipple adapted to receive
said opposite end of said flexible hose, said nipple in-
cluding air pressure reducing means, said elbow shaped
conduit further including at an opposite end thereof a
downwardly extending air discharge opening.

6. A tire changing machine as defined in claim 1,
wherein the cross-sectional area of each conduit dimin-
ishes toward the nozzle thereof to increase the velocity
of the air emanating from the nozzle.

7. A tire changing machine as defined in claim 1,
wherein said header has an annular shape.
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8. A tire changing machine as defined in claim 7,
wherein each of said conduits extends upwardly and
radially outwardly with respect to said header, at a
certain level between said header and said table each
conduit makes a right angle bend radially mwardly with
respect to said header.

9. A tire changing machine as defined in claim 1,
wherein said header has a polygonal shape.

10. A tire changing machine comprising:

a supporting structure;

a rotatable table comprising a top surf’ace for support—

ing a wheel and tire assembly thereon;

an axle means for rotatably supporting said table to

said supporting structure;

means for rotating said table;

wheel clamping means mounted on said table and
being movable between a wheel clamping position
and a wheel release position by a mechanism
mounted below said table:;

a tire changing tool means mounted to said support-
ing structure; and |

a device for seating tire beads of a tubeless tire onto

the rims of a wheel, said device including a conduit

structure mounted to said table for rotating there-
with, said conduit structure extending along a pe-
ripheral portion of said table below the top surface

- thereof and defining a central space for accommo-
dating said mechanism, said conduit structure mn-
cluding: |

(a) an elongated header extending around said axle
means and defining an opening through which
extends said axle means, said elongated header
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being adapted to be connected to a source of com-
pressed air; and

(b) a plurality of upwardly extending conduits having
each an end connected to said header and an oppo-
site end passing through a respective opening in
said table and defining an air discharge nozzle for
injecting air toward the interface between a bead of
said tire and a corresponding rim portion of a
wheel;

said air being directed from said compressed air
source to said header through a flexible hose con-
nected to said header by a releasable coupling, said
machine further including:

a hose holder adapted to receive said hose and being
adapted to be mounted on said tire changmg ma-
chine;

switch means adapted to be mounted on said tire
changing machine and being operatably connected
to the drive system of the said table to prevent said
table and said header from rotating when said hose
is removed from said holder.

11. An assembly as defined in claim 10, wherem said

table is driven by an electric motor powered through an

electric circuit, said switch means being operatively

connected to said electric circuit to open said circuit
when said hose is removed from said holder.

12. An assembly as defined in claim 10, wherein said
hose holder comprises an elbow shaped conduit having
at one end a nipple adapted to receive an end of said
flexible hose, said nipple including air pressure reducing
means, said elbow shaped conduit further including at
an opposite end thereof a downwardly extending air

discharge opening.
% % X K
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